Selective binding of trisamine-modified phosphorothioate antisense DNA to target mRNA improves antisense activity and reduces toxicity.
Antisense activity in living cells has been thought to occur via a mechanism involving both DNA-mediated hybridization arrest of target mRNA and RNase H-mediated mRNA digestion. Therefore an ideal antisense agent should be permeable to the cell and possess capacities (1) to form a thermally stable duplex in vivo with its target, (2) to discriminate between mRNAs with different degrees of complementarity, and (3) to form antisense/RNA complexes that are susceptible to RNase H hydrolysis. A trisamine-modified deoxyuridine derivative of a novel phosphorothioate DNA 15-mer that meets all these criteria is described here. Compared with the unmodified phosphorothioate oligomer, the phosphorothioate derivative exhibits a higher antisense activity as well as reduced cytotoxicity in cells infected with HIV-1. Our data suggest that the melting temperature (T(m)) between antisense DNA and the target mRNA is not only one of the factors contributing to this derivative's improved antisense activity. Also important are an enhanced ability to discriminate between sequences and an increased susceptibility of the DNA/mRNA complex to RNase H hydrolysis. These results will be useful in designing more active, clinically useful antisense drugs.